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Description 

This invention relates to injection devices, and in 
particular medical ones where the needle is retracted 
and thus made safe after use. 

Such injection devices are in increasing demand for 
obvious reasons. There is great danger in a discarded 
syringe with a possibly infected needle. It is highly desir- 
able that retraction of the needle after use should not only 
be possible but also be automatic. It should not rely on 
the user making it safe by some manipulation which can 
all too easily be overlooked. Also, with the increasing use 
of self-administered drug therapy, there is a demand for 
a device whereby the syringe needle is not normally vis- 
ible to the user before or after the injection. 

In GB-A-728248 hypodermic injection apparatus is 
described which meets these requirements. But the var- 
ious embodiments are of considerable complexity, and 
therefore expense, and it is believed that none of them 
ever came into common use. Even though the apparatus 
was safe before and after injection, that is now not 
enough: it should preferably be cheap enough to be used 
once and then disposed of. 

The apparatus of GB-A-728248 employs a powerful 
spring which, when released, thrusts forward on an 
ampoule and needle carrier. This projects the needle into 
the flesh of the patient. At the end of this phase, the 
spring is automatically decoupled from the carrier but 
continues to act on a plunger which co-operates with a 
piston within the ampoule. Thus the contents of the 
ampoule are squeezed out through the needle by the 
spring. At the end of this phase, the spring is automati- 
cally decoupled from the plunger, leaving the ampoule 
and needle carrier free to be acted upon by a relatively 
weak return spring, which urges the carrier back to a 
retracted position. 

There are therefore two decouplings and the com- 
plexity referred to above is largely attributable to these. 
It is the aim of this invention to eliminate one of these 
decoupling arrangements and thereby substantially sim- 
plify the construction. 

According to the present invention there is provided 
an injection device comprising a barrel, a spring loaded 
drive member therein, release mechanism for allowing 
said member to be sprung forwardly within the barrel, a 
spring loaded, charged capsule within the barrel, a nee- 
dle associated with the capsule, initially in a retracted 
position at the forward end of the barrel, the spring load- 
ing of the capsule being in opposition to but weaker than 
the spring loading of said drive member, a plunger with 
which the forward end of said drive member co-operates, 
and means for decoupling the plunger from said drive 
member at the end of the forward stroke, the arrange- 
ment being such that said forward stroke first drives the 
capsule and the needle to a needle projecting position, 
and secondly forces the plunger to eject the capsule 
charge through the needle.the capsule spring loading 
being then freed by the decoupling means to return the 
capsule and needle to the needle retracted position, 


characterised in that for the first part of the forward stroke 
said drive member acts through the plunger and the cap- 
sule charge. 

Thus, no decoupling is required at the end of the first 

5 phase; the spring loaded drive member having relatively 
easily projected the needle carries on more slowly 
against the resistance of the capsule charge whose only 
escape is through the needle. 

The capsule will conveniently be a proprietary 

10 syringe with its plunger removed and replaced by said 
plunger which co-operates with said drive member. 

Preferably, the spring loading will be provided by coil 
springs co-axial within the barrel. 

In one form, the decoupling means is provided by 

15 the rear end of said plunger which is abutted by said drive 
member and which is adapted to be deformed when it 
comes into co-operation with the capsule. For example, 
the rear end of the plunger may be bifurcated and there 
may be exterior projections on the fingers formed 

20 thereby, said projection when engaged by the capsule 
on entry therein causing the fingers to be wedged 
together and in this constricted condition to be free to 
enter a passage within the drive member. 

In an alternative arrangement, the decoupling 

25 means may be provided by a thrust device between the 
rear end of the plunger and the forward end of the drive 
member, and a contoured passage within the barrel, the 
thrust device being maintained effectively rigid by con- 
finement within a narrow portion of said passage for all 

30 but the final stage of the forward stroke, but being ren- 
dered non-rigid when the confinement is eased by a wide 
portion of said passage for said final stage. One example 
of such a thrust device is an element such as a ball that 
rolls free or otherwise escapes from between the plunger 

35 and the drive member when it attains the freedom of said 
wide portion. Another possible thrust device is a hinged 
linkage which is maintained substantially straight and 
extended by said narrow portion but which collapses 
sideways when it attains the freedom of said wide por- 

40 tion. 

The drive member will generally have a catch which 
initially is engaged with the barrel, holding the forward 
spring energised. The release mechanism, which may 
be a button-like rear end cap, frees this catch. 
45 For a better understanding of the invention, some 
embodiments will now be described, byway of example, 
with reference to the accompanying drawings, in which: 

Figures 1-4 are longitudinal sections of an injection 
so device in progressive stages of operation, 

Figure 5 is a sectional detail of an alternative injec- 
tion device, and 

Figure 6 is a sectional detail of a third injection 
device. 

55 

The injection device of Figures 1 to 4 has a stepped 
barrel 1 reducing towards the forward end where there 
is a cap 2 which is removed for use. At the rear end there 
is a cap 3 which is snapped on by its peripheral flange 
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and which has an inner annulus 4 and a central tab 5. 
The cap 3 is rotatable on the barrel 1 and its central por- 
tion can be flexed inwards, axially of the barrel, by virtue 
of an annular weakness 6 near the periphery. 

The largest diameter portion 7 of the barrel houses 
a bottle shaped drive member 8 whose neck is towards 
the rear and which has a central aperture in its base. The 
neck 9 is bifurcated and extends through an aperture 1 0 
defined by an inwardly extending flange 1 1 . Beyond that 
flange the drive member 8 terminates in out-turned 
hooks with bevelled surfaces 12 with which the annulus 
4 cooperates. At the other, forward end of the drive mem- 
ber 8, there is an outward flange 13, and a coil spring 14 
surrounding the member acts between this and the 
flange 1 1 . As shown in Figure 1 , with the drive member 
8 captive to the rear of the barrel, this spring is at its max- 
imum compression. 

The transition between the rear portion 7 and the 
intermediate portion 15 of the barrel 1 is internally 
defined by an annular rib 1 6. At the forward end of this 
portion 15 there is another annular rib 17 and initially a 
charged capsule 1 8 is located by these ribs, a surround- 
ing coil spring 19 reacting against the rib 17 and urging 
a flange 20 at the rear of the capsule against the rib 16. 
The spring 1 9 is somewhat weaker than the spring 1 4 
and the forward travel of the capsule, when this spring 
19 becomes compressed, is limited by spacers 21 
extending rearwardly from the rib 17 to provide an abut- 
ment for the flange 20. 

The leading portion of the capsule 1 8, with a needle 
22, is located in the forward end portion 23 of the barrel, 
the tip of the needle being set back from the end. Initially, 
the needle 22 is sheathed in a self -sealing silicon rubber 
shroud 24, protecting against contamination and leak- 
age. The shroud is captive within an inward tubular 
extension 25 of the cap 2 and so is pulled off when that 
cap is removed just prior to use. 

A plunger 26 is formed by a rod 27 and a piston 28 
within the capsule 1 8. They are not connected: the piston 
is provided with the capsule 18, which may be filled with 
its charge and plugged by the piston quite separately 
from the assembly of the syringe. The rear end of the rod 
27 is bifurcated and near the extreme end the resultant 
fingers are enlarged to form exterior shouldered abut- 
ments 29 against which the annular base of the drive 
member 8 acts. Near the root of the bifurcation there are 
further enlargements 30 on opposite sides with sloping 
surfaces which will wedge into the rear end of the cap- 
sule 18, as described below, to close the tips of the fin- 
gers together. 

For use, the cap 2 is removed taking with it the 
shroud 24, and the cap 3 is turned through 90° from the 
"safe" position in Figure 1 , where the tab 5 is holding the 
hooks 12 apart and firmly engaged with the flange 11. 
The cap 3 is shown in the "use" position in Figures 2, 3 
and 4. The device is then applied to where the injection 
is to be made and the centre of the cap 3 is pressed. The 
annulus 4 wedges the hooks 1 2 together and frees them 
from the flange 1 1 . The spring 14 is then free to act and 


it shoots the drive member 8 forwards. The fluid in the 
capsule is virtually incompressible and it has a very nar- 
row means of escape through the needle 22. The plunger 
26 is therefore acting on a substantially solid body and 

5 it carries the capsule 18 forwards, compressing the 
spring 19. This action terminates as shown in Figure 2, 
with the needle 18 projecting and the flange 20 hard up 
against the spacers 21. 

With the capsule 18 arrested, the plunger 26 carries 

10 on under the influence of the dominant spring 14, forcing 
liquid out through the needle 22. As it reaches the end 
of the forward stroke (Figure 3) the wedges 30 act to 
squeeze the bifurcated end of the rod 27 together, thus 
bringing the abutments 29 within the compass of the 

15 aperture at the base of the drive member 8. At this point, 
the drive member 8 is arrested by the rib 1 6, and so the 
spring 1 9 can then act, carrying the capsule 1 8 back with 
the rod 27 passing into the drive member 8 until the 
flange 20 abuts the forward side of the rib 16 (Figure 4). 

20 This is the initial position of the capsule, and the needle 
is safe within the barrel. 

Referring now to Figure 5, a spring loaded drive 
member 31 acts on a plunger rod 32 through the inter- 
mediary of a toggle linkage 33. The toggles 34 and end 

25 discs 35 and 36 may be integrally moulded of plastics 
material with weaknesses at the hinge points. Initially, the 
toggles 34 are confined in a passage 37 so that they are 
virtually straight, as shown in full lines. However, towards 
the end of the forward stoke, the rear end of the rod 32 

30 reaches an enlarged passage 38, and when the linkage 
33 follows it is free to expand sideways as shown in bro- 
ken lines. Thus, the thrust on the rod 32 is finished and 
the return spring acts on the plunger/capsule assembly. 
The rod 32 is urged rearwardly closing the two discs 35 

35 and 36 together, this travel being sufficient to withdraw 
the needle. 

Referring now to Figure 6, a similar configuration of 
passages is used, with a narrow one 40 widening into an 
enlarged one 41 . A drive member 42 has a cone 43 point- 
40 ing forwards, its vertex engaging a ball 44 which is just 
slightly less in diameter than the passage 40. A similar 
cone 45 is at the rear end of a plunger rod 46, its vertex 
pointing to the rear also to engage the ball 44. 

On the forward stroke the ball is restricted by the 
45 passage 40, and so transmits the thrust from the drive 
member 42 to the plunger rod 46. However, at the end 
of the forward stroke the coned end 45 enters the 
enlarged passage 41 and when it reaches the broken 
line position, the ball 44, which is in unstable captivity, 
so falls away to one side, also as shown in broken lines. 
Thus the plunger, with the capsule, is free to return. 

In order to facilitate construction and assembly, the 
barrel 1 may be made in two parts joined together after 
insertion of the capsule 18. The junction may conven- 
es iently be in the region of the rib 16. 

In Figures 5 and 6, in order to achieve sufficient nee- 
dle travel, the devices may have to be larger than that of 
Figures 1 to 4. But this can be alleviated to some extent 
by making those devices of flattened oval cross-section, 
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the cross sections of the Figures being in the planes of 
the major axes. 

Drugs are currently available pre-packaged in car- 
tridges, similar to conventional syringes but with no end 
flanges. Such a cartridge has a cap with a pierceable 
rubber membrane at the reduced diameter delivery end 
which accepts a double-ended needle. This is packaged 
inside a shield which enables it to be fitted safely and 
easily, as well as giving it temporary protection. To pro- 
vide a flange that would make it usable with the device 
described above, the cartridge may be fitted inside a 
sleeve-like carrier. This would be similarly contoured, 
with a neck surrounding the delivery end of the cartridge 
and an outwardly projecting flange performing the func- 
tion of the flange 20 at the opposite end. The neck could 
be threaded to retain the needle. 

Claims 

1. An injection device comprising a barrel (1), a spring 
loaded drive member (8;31;42) therein, release 
mechanism (3,4,12) for allowing said member to be 
sprung forwardly within the barrel (1), a spring 
loaded, charged capsule (18) within the barrel (1), a 
needle (22) associated with the capsule (18) initially 
in a retracted position at the forward end of the barrel 
(1), the spring loading (19) of the capsule being in 
opposition to but weaker than the spring loading (1 4) 
of said drive member (8;31 ;42), a plunger (26;32;46) 
with which the forward end of said drive member 
(8;31;42) co-operates, and means (30;33;40) for 
decoupling the plunger (26;32;46) from said drive 
member (8;31 ;42) at the end of the forward stroke, 
the arrangement being such that said forward stroke 
first drives the capsule (1 8) and the needle (22) to a 
needle projecting position, and secondly forces the 
plunger (26;32;46) to eject the capsule charge 
through the needle (12), the capsule spring loading 
(19) being then freed by the decoupling means 
(30;33;40) to return the capsule (18) and needle (22) 
to the needle retracted position, characterised in that 
for the first part of the forward stroke, said drive 
member (8;31;42) acts through the plunger 
(26;32;46) and the capsule charge. 

2. A device as claimed in Claim 1 , characterised in that 
the capsule (18) is a proprietary syringe with its 
plunger removed and replaced by said plunger 
(25;32;46) which co-operates with said drive mem- 
ber (18). 

3. A device as claimed in Claim 1 or 2, characterised 
in that the spring loading (14,19) is provided by coil 
springs co-axial within the barrel. 

4. A device as claimed in Claim 1 , 2 or 3, characterised 
in that the decoupling means (30) is provided by the 
rear end of said plunger (26) which is abutted by said 
drive member and which is adapted to be deformed 


when it comes into co-operation with the capsule 
(18). 

5. Adevice as claimed in Claim 4, characterised in that 
5 said rear end of the plunger (26) is bifurcated and 

there are exterior projections (30) on the fingers 
formed thereby, said projections (30), when 
engaged by the capsule (18) on entry therein, caus- 
ing the fingers to be wedged together and in the con- 
10 stricted condition to be free to enter a passage within 
the drive member (14). 

6. A device as claimed in Claim 1, 2 or 3, characterised 
in that the decoupling means is provided by a thrust 

15 device (33;44) between the rear end of the plunger 
(32;46) and the forward end of the drive member 
(31;44), and a contoured passage (37;38;40;41) 
within the barrel, the thrust device (33;44) being 
maintained effectively rigid by confinement within a 

20 narrow portion (37;40) of said passage for all but the 
final stage of the forward stroke, but being non-rigid 
when the confinement is eased by a wide portion 
(38;41) of said passage for said final stage. 

25 7. Adevice as claimed in Claim 6, characterised in that 
said thrust device is an element (44) that rolls free 
or otherwise escapes from between the plunger (46) 
and the drive member (42) when it attains the free- 
dom of said wide portion (41). 

30 

8. Adevice as claimed in Claim 6, characterized in that 
said thrust device is a hinged linkage (33) which is 
maintained substantially straight and extended by 
said narrow portion but which collapses sideways 
35 when it attains the freedom of said wide portion (38). 

Patentanspriiche 

1. Injektionsgerat mit einem Zylinder (1), einem darin 

40 angeordneten federbelasteten Antriebselement 
(8;31 ;42), einem Auslosemechanismus (3,4, 1 2), urn 
dem Antriebselement ein Vorschnellen im Zylinder 
(1) zu gestatten, einer federbelasteten, gefullten 
Kapsel (18) innerhalb des Zylinders (1), wobei die 

45 auf die Kapsel wirkende Feder (19) entgegenge- 
setzt zu der auf das Antriebselement (8;31 ;42) wir- 
kenden Feder (14) wirkt und schwacher als diese 
ist, einer an die Kapsel (1 8) angeschlossenen Nadel 
(22), die sich anfanglich in einer zuriickgezogenen 

so Stellung am vorderen Ende des Zylinders (1) befin- 
det, einem StoBel (26;32;46), mit dem das vordere 
Ende des Antriebselements (8;31;42) zusammen- 
wirkt, und einer Vorrichtung (30;33;40) zum Entkop- 
peln des StoBels (26;32;46) von dem 

55 Antriebselement (8;31 ;42) am Ende des Vorwarts- 
hubes, wobei die Anordnung derart ist, da(3 beim 
Vorwartshub zuerst die Kapsel (18) mit der Nadel 
(22) in eine vorstehende Position gebracht wird und 
dann der StoBel (26;32;46) den Inhalt der Kapsel 


4 


7 


EP 0 516 473 B1 


durch die Nadel (22) ausschiebt, worauf die auf die 
Kapsel (18) wirkende Feder (19) von der Entkopp- 
lungsvorrichtung (30;33;40) freigegeben wird, um 
die Kapsel (18) und die Nadel (22) in die zuruckge- 
zogene Stellung zuruckzufuhren, dadurch gekenn- 
zeichnet, daB fur den ersten Teil des Vorwartshubes 
das Antriebselement (8;31;42) uber den StoBel 
(26;32;46) und den Inhalt der Kapsel (18) wirksam 
ist. 

2. Injektionsgerat nach Anspruch 1, dadurch gekenn- 
zeichnet, dal3 die Kapsel (18) eine handelsubliche 
Spritze ist, deren Kolben durch den mit dem 
Antriebselement (8;31 ;42) zusammenwirkenden 
StoBel (26;32;46) ersetzt ist. 

3. Injektionsgerat nach Anspruch 1 oder 2, dadurch 
gekennzeichnet, daB die Federn (14,19) koaxial im 
Zylinder (1) angeordnete Schraubenfedern sind. 

4. Injektionsgerat nach Anspruch 1 , 2 oder 3, dadurch 
gekennzeichnet, daB die Entkoppelungsvorrichtung 
(30) von dem ruckwartigen Ende des StoBels (26) 
gebildet ist, an dem das Antriebselement anliegt und 
das verformt wird, wenn es mit der Kapsel (18) 
zsammenwirkt. 

5. Injektionsgerat nach Anspruch 4, dadurch gekenn- 
zeichnet, daB das ruckwartige Ende des St6Bels 
(26) gegabelt ist und daB an den dadurch gebildeten 
Fingern auBere Vorsprunge (30) vorgesehen sind, 
die, wenn sie beim Eintritt in die Kapsel (18) mit die- 
ser zusammenwirken, die Finger zusammenklem- 
men, so daB diese in eine Offnung im 
Antriebselement (8) eintreten konnen. 

6. Injektionsgerat nach Anspruch 1 , 2 oder 3, dadurch 
gekennzeichnet, daB die Entkopplungsvorrichtung 
von einer Druckubertragungsvorrichtung (33;44) 
zwischen dem ruckwartigen Ende des StoBels 
(32;46) und dem vorderen Ende des Antriebsele- 
ments (31;44) und von einem konturierten Kanal 
(37,38; 40,41) gebildet ist, wobei die Druckubertra- 
gungsvorrichtung (33;44) durch Begrenzung in 
einem engen Abschnitt (37;40) des Kanals fur alle 
auBer der letzten Stufe des Vorwartshubes effektiv 
starr gehalten ist, jedoch fur die letzte Stufe unstarr 
wird, wenn die Begrenzung durch einen weiten 
Abschnitt (38;41) des Kanals gelockert wird. 

7. Injektionsgerat nach Anspruch 6, dadurch gekenn- 
zeichnet, daB die Druckubertragungsvorrichtung ein 
Element (44) ist, das zwischen dem StoBel (46) und 
dem Antriebselement (42) frei rollt, jedoch zwischen 
diesen Teilen austritt, wenn es in den Bereich des 
weiten Abschnittes (41) kommt. 

8. Injektionsgerat nach Anspruch 6, dadurch gekenn- 
zeichnet, daB die Druckubertragungsvorrichtung ein 


Knickhebelgestange (33) ist, daB durch den engen 
Abschnitt (37) im wesentlichen gerade und 
gestreckt gehalten wird, jedoch seitwarts zusam- 
menWappt, wenn es in den Bereich des weiten 
5 Abschnittes (38) kommt. 

Revendications 

1. Dispositif d'injection comprenant un cylindre (1), un 

10 element d'entrainement (8; 31 ; 42) charge par res- 
sort dans celui-ci, un mecanisme de liberation (3, 4, 
12) pour permettre audit element d'etre projete vers 
I'avant a I'interieur du cylindre (1), une capsule (18) 
ayant une charge, chargee par ressort, a I'interieur 

15 du cylindre, une aiguille (22) associee a la capsule 
(18), initialement dans une position retractee a 
I'extremite avant du cylindre (1), la charge par res- 
sort (19) de la capsule etant en opposition a, mais 
plus faible que, la charge par ressort (1 4) dudit ele- 

20 ment d'entrainement (8; 31 ; 42), un piston de com- 
pression (26; 32; 46) avec lequel coopere I'extremite 
avant dudit element d'entraTnement (8; 31 ; 42), et un 
moyen (30; 33; 40) pour decoupler le piston de com- 
pression (26; 32; 46) dudit element d'entraTnement 

25 (8; 31 ; 42) a la fin de la course vers I'avant, la dis- 
position etant telle que ladite course vers I'avant 
entralne tout d'abord la capsule (18) et I'aiguille (22) 
dans une position de projection de I'aiguille, et 
ensuite oblige le piston de compression (26; 32; 46) 

30 a ejecter la charge de la capsule a travers I'aiguille 
(22), la charge de ressort (19) de la capsule etant 
ensuite liberee par le moyen de decouplage (30; 33; 
40) pour ramener la capsule (18) et I'aiguille (22) a 
la position retractee de I'aiguille, caracterise par le 

35 fait que, pendant la premiere partie de la course vers 
I'avant, ledit element d'entraTnement (8; 31 ; 42) agit 
par I'intermediaire du piston de compression (26; 32 ; 
46) et de la charge de la capsule. 

40 2. Dispositif selon la revendication 1 , caracterise par le 
fait que la capsule (1 8) est une seringue de marque 
avec son piston de compression retire et remplace 
par ledit piston de compression (25; 32; 46) qui coo- 
pere avec ledit element d'entraTnement (8). 

45 

3. Dispositif selon la revendication 1 ou 2, caracterise 
par le fait que la charge par ressort (14,19) est four- 
nie par des ressorts helicoi'daux coaxiaux a I'inte- 
rieur du cylindre. 

50 

4. Dispositif selon I'une des revendications 1 , 2 ou 3, 
caracterise par le fait que le moyen de decouplage 
(30) est fourni par I'extremite arriere dudit piston de 
compression (26) contre lequel ledit element 

55 d'entraTnement vient en butee et qui est adapte pour 
se deformer lorsqu'il vient en cooperation avec la 
capsule (18). 
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5. Dispositif selon la revendication 4, caracterise par le 
fait que ladite extremite arriere du piston de com- 
pression (26) comporte deux branches etqu'il existe 
des saillies exterieures (30) sur les doigts formes de 
cette facon, lesdites saillies (30), lorsqu'elles sont 5 
engagees par la capsule (18) a I'entree dans celle- 

ci, amenant les doigts a se resserrer et, dans I'etat 
resserre, a etre libres d'entrer dans un passage a 
I'interieur de I'element d'entraTnement (8). 

10 

6. Dispositif selon Tune des revendications 1, 2 ou 3, 
caracterise par le fait que le moyen de decouplage 
est fourni par un dispositif de poussee (33 ; 44) entre 
I'extremite arriere du piston de compression (32; 46) 

et I'extremite avant de I'element d'entraTnement (31 ; 15 
42), et un passage profile (37; 38; 40; 41 ) a I'interieur 
du cylindre, le dispositif de poussee (33; 44) etant 
maintenu effectivement rigide par confinement a 
I'interieur d'une partie etroite (37; 40) dudit passage 
pendant la totalite excepte le stade final de la course 20 
vers I'avant, mais etant rendu non-rigide lorsque le 
confinement est relache par une partie large (38; 41 ) 
dudit passage pendant ledit stade final. 

7. Dispositif selon la revendication 6, caracterise par le 25 
fait que ledit dispositif de poussee est un element 
(44) qui roule librement ou autrement s'echappe 
d'entre le piston de compression (46) et I'element 
d'entraTnement (42) lorsqu'il atteint la liberte de 
ladite partie large (41). 30 

8. Dispositif selon la revendication 6, caracterise par le 
fait que ledit dispositif de poussee est un organe de 
liaison articule (33) qui est maintenu sensiblement 
rectiligne et etendu par ladite partie 6troite, mais qui 35 
s'affaisse lateralement lorsqu'il atteint la liberte de 
ladite partie large (38). 


55 


EP 0 516 473 B1 



EP 0 516 473 B1 



EP 0 516 473 B1 



